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Abstract 
 
The United States relies mainly on fossil fuels to meet its energy demand, but it is 
beginning to look into renewable energy alternatives. One such alternative is hydrokinetic 
technology, which captures the kinetic energy found in waves, tides and currents. 
Although initially hampered by regulatory uncertainty and low government backing, 
hydrokinetic technology is now gaining traction within the United States. Improved 
regulations and government laws are promoting research and development in the field, 
which will lead to more projects. This paper performs an impact analysis of an increased 
number of hydrokinetic energy projects as a result of reduced regulatory uncertainty and 
increased government backing, focusing on the impacts on the environment and the 
economy.  
Introduction 
 
Since the Industrial Revolution, energy demand in the United States has been 
constantly increasing. Most of this demand has been met by increased use of fossil fuels, 
such as coal, petroleum, and natural gas. Currently, the United States relies on fossil fuels 
to meet approximately 82 percent of its energy demand (Institute for Energy Research). 
The arrival of the digital age increased the demand for energy even further. The Institute 
for Energy Research believes the expanding demand for energy will be met largely by 
three sources: natural gas, nuclear power, and renewable sources.  
One such renewable source will be “a new generation of water power 
technologies offer[ing] the possibility of generating electricity from water without the 
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need for dams and diversions,” known as hydrokinetic energy (U.S. Department of 
Energy). Unlike fossil fuels, hydrokinetic energy is unlimited, and does not add to the 
greenhouse effect, which in turn adds to global warming. However, while hydrokinetic 
energy production is quite promising, there are no large-scale projects in the United 
States.  
 The question needs to be asked, “Why aren’t hydrokinetic energy projects more 
prevalent in the United States? What impacts will the increased use of hydrokinetic 
technologies create? How will they affect the environment? How will they affect the 
markets for electricity? Will they produce large enough negative externalities on the 
environment or electricity markets to discourage their implementation? This paper will 
seek to answer these questions by examining the policies and regulations surrounding the 
technology, as well as performing an impact analysis of an increased number of 
hydrokinetic energy projects in the United States. 
Regulatory Uncertainty 
 
The largest challenge thought to hinder the successful deployment of new 
hydrokinetic technologies is regulatory uncertainty. Regulatory uncertainty creates a 
disincentive to enter the hydrokinetic industry. Project developers are faced with a 
daunting array of agency permitting requirements as well as considerable ambiguity 
regarding which regulatory processes and standards apply to their proposal. While the 
Federal Energy Regulatory Commission (FERC) is the head permit authority for 
hydrokinetic technologies, project permits may be subject to the US Army Corps of 
Engineers as well (Jansujwicz).  
States can also become involved for a multitude of reasons. For example: 
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[M]andatory conditioning authority exists in the form of coastal zone 
management consistency determinations, granting of leases, and easements of 
state owned aquatic lands, certifications under Sect. 401 of the Clean Water Act, 
and additional authorities under the National Historic Preservation Act (16 USC 
470 et seq.), Federal Powers Act (16 USC §§ 792), Fish and Wildlife 
Coordination Act (16 USC §§ 661-677e), and others (Jansujwicz). 
 
 
Several other acts, such as the Endangered Species Act, Marine Mammal Protection Act, 
and Magnuson Stevens Fisheries Conservation and Management Act also provide states 
with the ability to become involved with proposed hydrokinetic projects. All of this 
confusion often results in increased costs and difficulty in securing financing for the 
project (Jansujwicz). 
The lack of apparent jurisdictional authority is not the only factor contributing to 
regulatory uncertainty. The “dearth of information on the potential impacts of new ocean 
energy technologies” also plays a vital role (Jansujwicz). There is little information 
regarding the potential impacts of these technologies for two reasons: 1) the concepts and 
technologies are new, meaning few devices have been deployed and tested, and 2) even 
fewer of these projects have been subjected to environmental studies (U.S. Department of 
Energy). 
However, it is impossible to test hydrokinetic technologies if no one understands 
the process by which firms obtain a permit to begin testing. The FERC realized this, and 
has taken steps toward improvement. Former Chairman Joseph T. Kelliher stated,  
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there are barriers to realizing the potential of these new technologies, including 
financial, technological, and regulatory. The principal barrier to development of 
these technologies may be that they are as yet unproven. The technologies must 
be proven before large scale commercial deployment can occur (Federal Energy 
Regulatory Commission). 
 
Commissioner Philip Moeller was also enthusiastic about hydrokinetic technologies 
saying the FERC is “exploring ways to reduce the regulatory barriers to realize the 
amazing potential of this domestic renewable power source” (Federal Energy Regulatory 
Commission). 
 One area of the FERC’s initiative to reduce regulatory barriers is the hydrokinetic 
pilot project licensing procedures. These procedures were first proposed on August 31, 
2007 in a whitepaper, and then again on October 2, 2007 at a technical conference in 
Portland, Oregon. According to the FERC, pilot projects are “small, short term, 
removable, and carefully-monitored projects intended to test technologies, sites, or both.” 
The goal for these procedures is to reduce the amount of time a Commission spends on a 
decision for an application. This allows projects to determine which sites would be best 
suited for their devices, as well as gather any information on environmental effects 
(Federal Energy Regulatory Commission). 
Government Backing 
 
 The “aggressive and creative approach to regulatory innovations” taken by the 
FERC is a clear indicator of increased government backing for hydrokinetic technologies. 
While recognizing there are still substantial challenges, the FERC is taking an active role 
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to facilitate hydrokinetic energy development to reduce greenhouse emissions as well as 
the United States’ dependence on imported oil (Wellinghoff, Pederson and Morenoff). 
The FERC is not alone in looking to increase the number of hydrokinetic projects. 
Democratic Senator Ron Wyden from Oregon introduced a bill in 2013 to “promote 
research, development, and demonstration of marine and hydrokinetic renewable energy 
technologies,” which is currently awaiting consideration by the House or Senate as a 
whole (Text of Marine and Hydrokinetic Renewable Energy Act of 2013). 
 The Senate proposed to amend the Energy Independence and Security Act of 
2007, Section 633, stating the Federal Energy Regulatory Commission, the Secretary of 
the Interior, and the Secretary of Commerce, 
 
 shall carry out a program of research, development, demonstration, and 
commercial application to accelerate the introduction of marine and hydrokinetic 
renewable energy production into the United States energy supply, giving priority 
to fostering accelerated research, development, and commercialization of 
technology… (Text of Marine and Hydrokinetic Renewable Energy Act of 2013). 
 
The Senate Committee last reported this bill and amendment on December 14, 2014. 
With the proposed bill, and the Federal Energy Regulatory Commission’s resolve 
to “support the advancement and orderly development of innovative hydrokinetic 
technologies” (Federal Energy Regulatory Commission), it is likely the number of 
hydrokinetic projects producing electricity will be increasing in the United States in the 
future.  
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Environmental Impacts 
 
 Perhaps the strongest argument against hydrokinetic technologies is the potential 
impact on the environment. As of 2012, roughly 52% of the United States’ total 
population lives in coastal counties (Toro), where the majority of hydrokinetic projects 
will be located. Between the marine ecosystem, and the economic benefits they produce, 
these waters are an incredibly valuable resource to these people. Because of this, any 
potential coastal water pollution as a result of point or nonpoint sources of pollution must 
be carefully evaluated (Field and Field 291).  
While hydrokinetic projects do not produce green house gas emissions like other 
means of generating energy, they will affect the environment in other ways. To 
understand the impacts hydrokinetic technologies could potentially have on the 
environment, one must first understand how the technologies themselves operate. Several 
technologies have been proposed to generate electricity from the kinetic and potential 
energy present in freshwater and marine systems. These technologies can be placed into 
two categories: Current Energy and Wave Energy (U.S. Department of Energy 4). 
Hydrokinetic Technologies 
 
Current Energy  
 
Current energy technologies generate electricity by converting the kinetic energy 
associated with moving water. Generators are driven by the horizontal movements of 
river and ocean currents (tidal and stream) to convert mechanical power into electricity. 
These devices are often similar to wind turbines – rotors spin in response to water 
currents. Just like wind, the faster and stronger the current, the more energy can be 
  McHugh  7
produced. They can be designed like wind turbines, or they may be enclosed in a duct to 
channel the flow. The blades can also be “propeller-type” or helical (shaped like a helix) 
blades (U.S. Department of Energy 4).  
Wave Energy 
 
Wave energy technologies convert the energy created by the rise and fall of 
waves, as well as the kinetic energy from the water oscillating, into electricity. Put 
simply, these devices create energy from the changes in the heights of waves. Wave 
energy converters come in a wide variety of designs, and can be categorized into six main 
types: point absorbers, attenuators, oscillating wave surge converters, oscillating water 
columns, overtopping devices, and submerged pressure differential devices (U.S. 
Department of Energy 6).  
Point Absorbers- Point absorbers float at or near the surface like buoys, or are moored to 
the bottom of the ocean. They capture energy from wave fronts greater than their physical 
dimensions. The vertical motions of the waves provide the mechanical power needed to 
drive the electrical generator (U.S. Department of Energy 6). 
Attenuators- Unlike point absorbers, attenuators are oriented parallel to the direction of 
the incoming wave, rather than perpendicular to it. These floating structures have internal 
generators that convert the differences in the relative horizontal and vertical motions of 
its articulated parts into electricity (U.S. Department of Energy 6). 
Oscillating Wave Surge Converters- Oscillating wave surge converters utilize the relative 
motion between a fixed reaction point and a flap. Either fixed to the ocean floor or 
hanging from a floating or shoreline structure, surging movements of water from waves 
cause these devices to swing like gates (U.S. Department of Energy 6). 
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Oscillating Water Column- Oscillating water columns are partially submerged structures 
enclosing a column of air above a column of water. A collector funnels waves into the 
structure below the waterline. This causes the water column to rise and fall, which in turn 
pressurizes and depressurizes the air column. The air column is thereby forced back and 
forth through a bidirectional air turbine. These devices can float, be moored to the 
bottom, or installed on a shoreline (U.S. Department of Energy 6). 
Overtopping devices- Overtopping devices share their vertical turbines with traditional 
hydroelectric power plants, just in an offshore floating platform. The partially submerged 
structures have collectors, which funnel waves over the top of the device into a reservoir. 
This water then runs back out to the sea through low head hydropower turbines (U.S. 
Department of Energy 6). 
Submerged Pressure Differential Devices- Typically located near shorelines and attached 
to the ocean floor, submerged pressure differential devices rely on wave motions to cause 
the water level above the device to rise and fall. This induces a pressure differential 
inside the device that pumps fluid to a drive generator (U.S. Department of Energy 6). 
 
Potential Impacts 
 
 Several environmental impacts apply to all of the aforementioned hydrokinetic 
technologies. These include 1) alteration of river or ocean currents or waves, 2) alteration 
of bottom substrates and sediment transport/deposition, 3) alteration of bottom habitats, 
4) impacts of noise, 5) effects of electromagnetic fields, 6) toxicity of chemicals, and 7) 
interference with animal movements and migrations. In addition, designs utilizing 
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moving rotors or blades create the potential for striking and injuring aquatic organisms. 
These impacts are described in Table 1 and Table 2 (U.S. Department of Energy 11). 
There is some uncertainty surrounding the environmental impacts of hydrokinetic 
projects because the technology is relatively new. Many assessments of the 
environmental impacts make judgments regarding the significance of certain impacts, 
“but few of these are based on in situ monitoring or even predictive modeling. In addition 
to the uncertainties regarding the effects of a singular hydrokinetic unit are the actual 
impacts resulting from scaling up to a full sized project (U.S. Department of Energy).  
A major challenge regarding the research of environmental effects of hydrokinetic 
technologies is the unknown compounding effects of numerous devices in one area. Fully 
installed projects are likely to include dozens or hundreds of multiple units, which would 
create cumulative impacts. Large hydrokinetic projects would have much larger area of 
effects, as well as increased effect on the environment. The Department of Energy (13) 
notes: 
 
For some environmental issues (e.g., habitat alteration, sediment suspension, 
toxicity of chemicals), the cumulative impacts are likely to be approximately 
proportional to the number of units and/or the number of projects. On the other 
hand, for other issues (e.g., interference with migration, alteration of 
hydraulics/hydrologic regimes, noise and electromagnetic fields, blade strike, 
impingement), the cumulative impacts may vary with the number of units by a 
more complicated, potentially synergistic function. 
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The most popular approach to combat this uncertainty surrounding environmental 
impacts of hydrokinetic projects is phased monitoring. This allows for the evaluation of 
environmental impacts in stages, as a project scales up to a full-scale project (U.S. 
Department of Energy). 
 Negative externalities affecting the environment are easily the strongest argument 
against hydrokinetic technologies. However, this argument may not bear all of the weight 
many thought it once did. Ocean Renewable Power Co. launched the first grid-connected 
hydrokinetic project in the United States in late 2012. The 150-kilowatt tidal current 
converter device, known as TidGen, uses turbine generators to generate electricity, and 
delivers it to shore via an underwater cable. According to Christopher Sauer, president 
and CEO of Ocean Renewable Power Co., “We now have all the science […] there are no 
observed negative interactions between out TidGen power system and the marine 
environment” (Pyper). 
The apparent lack of negative externalities on the marine environment is a 
positive sign for hydrokinetic projects. The TidGen project has created a precedent for 
environmental impacts other projects can utilize when researching their own impacts, or 
when applying for permits and licenses. This should result in an increase of speed with 
which projects are implemented, as well as drive down costs. 
Quantifying Environmental Impacts 
 
 The Comprehensive Environmental Response, Compensation and Liability Act, 
enacted in 1980, grants federal, state, and local governments the ability to act as trustees 
for publicly owned natural resources. This means these governmental bodies can sue 
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people for damage done to these natural resources. The Act led to the development of a 
type of study called damage assessment, “the objective of which is to estimate the value 
of damages to an injured resource so that these amounts can be recovered from those held 
liable by the courts.” The United States Department of Interior (DOI) was placed in 
charge of determining how damages should be quantified in these cases (Field and Field 
116). 
 The DOI concluded the damages “should be equal to the lesser of (1) the lost 
value of the resource or (2) the value of restoring the resource to its former state.” Recent 
trends show emphasis shifting toward restoration costs, rather than lost value, as the 
preferred measure of damages (Field and Field 116). Unfortunately, neither of these 
methods of evaluation apply much to hydrokinetic projects at this time, because of the 
lack of environmental impact information. Because of this, another method must be used 
to quantify the potential environmental impacts hydrokinetic technologies may produce. 
One such method is to use the costs of mitigating these potential environmental impacts. 
 
Mitigation Options 
 
Hydrodynamic and Sediment Transport Alterations 
 
 The easiest way to limit the environmental impacts of current and tidal energy 
converters is to limit the number of devices allowed in a project in a given area. 
Reduction of water velocities by extracting kinetic energy is an unavoidable aspect of 
current/tidal energy converters. As such, the only way to reduce the effects on water 
velocities is to reduce the number of hydrokinetic devices, which in turn reduces the 
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amount of electricity being generated. In this regard, the environmental impact could be 
quantified as the forgone amount of generated electricity (U.S. Department of Energy).  
 Another way to quantify these environmental impacts is the additional costs of 
streamlining “non-generating structures (e.g. pilings, cables, submerged housing 
structures).” Burying cables, as well as reducing surface areas and overall size of 
components would serve to reduce water velocity effects. Similar design ideas should 
also be considered for wave energy converters. These streamlined design options for non-
generating structures, as well as appropriately sizing a hydrokinetic project for an area, 
can also be used to reduce the impacts on sediment transportation.  (U.S. Department of 
Energy 19). 
Benthic Habitats 
 
 “The most certain ways to minimize impacts on benthic habitats are (1) to site 
projects in non-sensitive areas and (2) to limit the number of generating devices” (U.S. 
Department of Energy 23). The forgone electricity generation in sensitive areas, as well 
as extra precautions necessary while installing projects in certain areas can be used to 
quantify environmental impacts. 
Noise 
 
 There are several options to minimize and mitigate the noise impact noise a 
hydrokinetic project might produce on the marine environment. They include 1) use of 
sound insulation within and around the device, 2) noise barriers (such as bubble screens) 
during installation, 3) using acoustic mitigation devices (AMD) to prevent animals from 
entering the area, 4) locating the project away from sensitive areas, 5) limiting the 
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number of devices in a project, and 6) limiting noisiest activities (mostly during 
installation) to the least sensitive times (U.S. Department of Energy 25). 
Electromagnetic Fields 
 
 The most reliable and cost-effective way to minimize any potential effects from 
electromagnetic fields (EMF), as with the other potential impacts listed above, is to select 
a proper location for the project. Avoiding migratory paths may remove the need for 
additional shielding to the electric cables, as well as prevent possible damage to the 
cables from impact with marine life. If it is not possible to avoid a migratory path, wires 
and cables need to be shielded to prevent EMF, as well as prevent electrical faults or 
shorts (U.S. Department of Energy 30).  
Toxic Effects of Chemicals 
 
 While there is the potential for the accidental release of hydraulic fluids or other 
fluids from hydrokinetic devices, the major chemical concern for hydrokinetic 
technologies is the chemicals used to prevent biofouling. Chemicals used to prevent 
biofouling (“growth on external surfaces by algae, barnacles, mussels, and other marine 
organisms”), although in low predictable concentrations, could potentially affect growth, 
sensory systems, and behavior of animals, despite not being directly lethal. These 
chemicals may also bioaccumulate. The use of inert paints and lubricating oils is one way 
to reduce the impacts of chemicals from hydrokinetic projects (U.S. Department of 
Energy 31-32). These alternatives are likely to be more expensive, however, and their 
costs should be used to quantify environmental impacts. 
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Movements of Animals and Collision and Strike 
 
 Proper siting of hydrokinetic projects will be the most reliable mitigation option 
for movement impacts, as well as collision and strike impacts. The design of the project 
will also play a key role in mitigating these impacts. The design of the project “should 
allow easy escape/exit of animals, with adequate distances between units [… and] cables 
laid on the surface of the seabed should have [proper tension] (U.S. Department of 
Energy 37). The inclusion of fish screens, blade spacing, blade speed, the number of 
blades, size of the blades, and the shape of the blades can all be altered to reduce the risk 
of collision or strike. In some cases, such as the blade shape, “the optimal blade 
shape[…] may be a tradeoff between the goals of maximizing generating efficiency and 
minimizing cavitation and strike damage to organisms.” If marine animals do not 
approach the immediate area surrounding the blade, such as the leading edge or the blade 
tip, the risk of injury is expected to be small (U.S. Department of Energy 41-42). 
Economic Impact 
 
 The increased use of hydrokinetic technologies in the United States will likely 
have a positive effect on the United States’ economy. According to the Ocean Renewable 
Energy Coalition (OREC), the development of hydrokinetic technologies to capture the 
renewable energy resources at the United States’ disposal “can play a significant role in 
out nation’s economic recovery, create manufacturing jobs, and increase out energy 
security.” Consistent government funding for research and development will help to 
generate thousands of high paying jobs as well as shorten the time before deployment of 
hydrokinetic technologies. This, in turn, will increase confidence in potential investors, 
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and help bring private capital to the industry, driving it forward (Ocean Renewable 
Energy Coalition). 
This is the reasoning behind the U.S. Department of Energy’s (DOE) Water 
Power Program, which is designed to strengthen the United States’ global position 
through hydropower and hydrokinetic technologies. The DOE believes “leading the 
world in clean energy is critical to strengthening the American economy.” The DOE uses 
“targeted investments in clean energy research and development [to] jumpstart private 
sector innovation” and accelerate the development of markets for hydrokinetic 
technologies, both of which are “critical to our long-term economic growth, energy 
security, and international competitiveness” (U.S. Department of Energy). 
For the 2015 fiscal year, the U.S. Department of Energy allocated $60 million in 
funding for the Water Power Program, and will be requesting $67 million for FY 2016. 
The budget request for FY 2016 features several priority activity areas, in addition to the 
activities of the FY 2015 budget. These areas include a hydrokinetic test facility, as well 
as continued coordination with federal agencies responsible for hydrokinetic 
environmental research and monitoring. For the test facility, the Water Power Program 
will “support front end engineering and design of a multi-berth, full-scale grid-connected 
open water wave test facility,” the results of which will help determine future facility 
funding. The Water Power Program will also “continue to coordinate with relevant 
federal agencies in MHK environmental research, monitoring, and data dissemination.” 
This is aimed to reduce the monetary and time costs associated with permitting 
hydrokinetic projects, which is “currently a critical barrier in the technology development 
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cycle” (Office of Energy Efficiency & Renewable Energy). The Water Power Program’s 
budget history can be seen in Figure 3. 
Job Creation 
 
 There exists significant job creation potential within the hydrokinetic technologies 
industry. The OREC, working with the goal of 15 giga-watts installed capacity by 2030, 
and a range of 2.1 to 2.4 job years per megawatt, estimates 36,000 direct and indirect jobs 
created across the United States. These include fabrication, installation, operations, and 
maintenance of hydrokinetic devices (Ocean Renewable Energy Coalition). The North 
American Electric Reliability Corporation (NERC) estimated the peak electricity demand 
in the summer of 2013 to be 786 giga-watts (U.S. Energy Information Administration). 
To put this in perspective, the goal of 15 giga-watts of installed capacity assumed by 
OREC is just under two percent of the peak electricity demand in 2013. Also, coal 
mining alone creates nearly 134,000 direct jobs (Rocky Mountain Coal Mining Institute). 
Market for Electricity 
 
 When hydrokinetic energy production enters the electricity markets, it is likely to 
do so through the help of Renewable Portfolio Standards (RPS). “An RPS requires 
electric utilities and other retail electric providers to supply a specified minimum amount 
of customer load with electricity from eligible renewable energy sources.” This provides 
states with a cost-effective, market-based, administratively efficient mechanism for 
increasing renewable energy production. An RPS aims to stimulate not only the market, 
but also technological development so renewable energy can be economically 
competitive with more conventional forms of electricity generation (Environmental 
Protection Agency). 
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 Thirty-seven states, as well as Washington, DC, utilize either RPS requirements 
or a renewable portfolio goal (RPG), as of March 2013. Figure 1 shows states with RPS 
requirements and those with RPG requirements. While examining Figure 1, it is 
important to note nearly every coastal state, except for those in the Southeast, utilize RPS 
requirements. This indicates it could be relatively easy for hydrokinetic energy 
production to be added to the existing electricity markets. Among the states with an RPS 
program, there is a wide range of variation regarding the minimum requirement of 
renewable energy use, timetables for implementation, and eligible technologies and 
resources. Despite these variances, there are generally three ways electricity suppliers can 
comply with RPS: 1) Owning a renewable energy facility and its output generation, 2) 
purchasing electricity from a renewable facility inclusive of all renewable attributes, also 
known as bundled renewable electricity, and 3) purchasing Renewable Energy 
Certificates (RECs) (Environmental Protection Agency).  
 RECs will play an important role in determining how hydrokinetic energy will 
affect the price of electricity. “A REC represents the property rights to the environmental, 
social, and other nonpower qualities of renewable electricity generation.” RECs work by 
identifying two distinct products all grid-tied renewable electricity generators produce: 
physical electricity and RECs themselves. For every 1 megawatt-hour of electricity 
placed on the grid, renewable generators create one REC.  These components can be sold 
together or separately. “The REC product is what conveys the attributes and benefits of 
the renewable electricity, not the electricity itself […] RECs embody these positive 
environmental impacts [(reducing the need for fossil fuel)] and convey these benefits to 
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the REC owner” (Environmental Protection Agency). Figure 2 goes into more depth 
regarding the relationship between the electricity generated and the RECs created. 
 There are many differences among renewable technologies, and most RPSs do not 
treat them the same. This is because treating all renewable technologies the same “would 
tend to favor the low-cost renewables, such as biomass and wind, and do little to 
encourage higher-cost renewables, such as solar.” To counteract this, some states created 
“carve-outs” or tiers in their RPS policies, which create subcategories of technologies, 
each with its own standard. For example, one type of carve-out is to grant particular 
technologies multiple certificates per megawatt-hour of generation instead of one. While 
this type of carve-out raises the cost of an RPS policy in the short run or reduce the 
amount generated from renewables, they help reduce the costs of less mature 
technologies, such as hydrokinetic technologies, making them lower cost in the future 
(Paul, Palmer and Woerman 4). 
Effects on Regional Electricity Prices 
 
 While several variables must be considered to determine the effect introducing 
hydrokinetic energy to an area will produce on electricity prices, there are two major 
factors. The first is the design of individual states’ RPS policies; the other is how 
electricity prices are set in a region, whether through competitive markets or by cost-of-
service regulation. Paul, Palmer, and Woerman’s model for predicting the effect of a 
Clean Energy Standard (CES)1 on electricity prices assumes no exemptions from 
compliance with the policy. As a result, “all technologies face an implicit tax due to the 
cost of clean energy credits required to cover the consumption that their generation 
                                                 
1
 A clean energy standard (CES) is similar to a renewable portfolio standard (RPS), but it 
includes a broader range of non-CO2-emitting and even low-CO2-emitting technologies. 
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serves, and all qualifying technologies earn additional revenues from sales of clean 
energy credits.” This clean energy certificate requirement increases the cost of a 
megawatt-hour of electricity sold by the price of the certificate multiplied by the level of 
clean energy generation standard (Paul, Palmer and Woerman 24).  
 Technologies receiving RECs experience a reduction in variable costs associated 
with supplying electricity equal to the price of the REC multiplied by the number of 
RECs earned per megawatt-hour. This reduction offsets the increased price of a 
megawatt-hour of electricity. This policy is likely to lead to increased investment into 
clean energy technologies, which would shift the supply curve to the right. This in turn, 
could potentially lower the marginal cost of supplying electricity (Paul, Palmer and 
Woerman 24). 
 In states where electricity prices are set by a competitive market, “the price effects 
will be determined by changes to the electricity supply curve and the cost of purchasing 
clean energy credits to cover consumption” (Paul, Palmer and Woerman 24). States 
endowed with suitable sites for hydrokinetic projects, particularly coastal states, are 
likely to see significant investments in hydrokinetic technologies. This would result in an 
outward shift of the supply curve, which in turn would produce lower electricity prices. 
Electricity providers in areas suitable for hydrokinetic projects are also likely to produce 
more RECs than required by the state’s RPS policy. This means they can sell the RECs 
separate from the electricity generated to other electricity providers, perhaps in other 
states, who are not able to reach the requirement of clean energy produced. This will be 
an important source of revenue for developers of hydrokinetic technology. 
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 In states where electricity prices are set by cost-of-service regulations, “resource 
costs for electricity production will rise to the extent that new investments in qualifying 
technologies are induced by a [RPS] policy.” These new investments are likely to 
generate RECs beyond what is required to cover the demand local electricity 
consumption generates. Again, these excess RECs can be sold to other regions, which 
will generate additional revenue. This additional revenue will offset the increased 
resource costs because it will accrue to consumers (Paul, Palmer and Woerman 25). 
Conclusion 
As the United States moves forward, its energy demands are more than likely to 
continue increasing. Hydrokinetic technologies appear to be poised for increased use to 
meet this ever increasing demand. Increased government backing, combined with efforts 
from the FERC to reduce regulatory uncertainty, has led to an increased interest in 
hydrokinetic projects in the U.S. It is difficult to say with certainty to what extent 
hydrokinetic projects will impact the environment because of the dearth of empirical 
evidence due to the limited number of mature, fully developed projects. Evidence 
gathered from the TidGen project seems to suggest the impacts will be minimal and not 
negative in nature. The same is true of hydrokinetic energy production’s effect on the 
electricity markets: they do not appear to present a negative impact on the market. From 
the research gathered, it does not appear there will be large enough negative externalities 
to discourage the implementation and introduction of hydrokinetic projects to the United 
States’ energy supply.  
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From the research gathered, hydrokinetic technologies appear to possess a 
positive outlook. There are caveats, however. For instance, the job potential of 
hydrokinetic technology seems rather small compared to the jobs provided by more 
traditional means of electricity generation. And although the initial data from TidGen is 
promising, continued monitoring is crucial. Additionally, despite best efforts, this 
research did not present the as much empirical data as was hoped. As a result, this paper 
offers suggestions, or a guideline for an impact analysis, rather than performing an 
impact analysis itself.  
As such, specific data is required to improve upon this research. This includes, 
specific mitigation costs for quantifying environmental impacts. However, when the 
information becomes available, environmental impact data should be used. Also, while 
the effects of hydrokinetic energy’s introduction to the electricity markets can be 
theoretically discussed, there is not enough data from grid-connected projects to analyze. 
A more extensive understanding of electricity markets is also likely to be helpful. With 
this information, some of which may not be available for some time, a proper impact 
analysis of increased hydrokinetic electricity generation in the United States can be 
conducted.  
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Table 2 Continued  
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Figure 1: RPS and RPG requirements in the United States 
 
(Environmental Protection Agency) 
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Figure 2: Electricity Generation and RECs 
 
(Environmental Protection Agency) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  McHugh  27
Figure 3 
 
(Office of Energy Efficiency & Renewable Energy) 
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